This study showed that the A IP and ratio of small dense LDL/CETP had a significant correlation with the uncontrolled T2DM. The AIP and ratio of small dense LDL/CETP increase was found at the uncontrolled T2DM to be 4 times greater than the controlled T2DM.
B ACKGROUND:
s u t i l e M s e t e b a i D h t i w s t n e i t a P are proven t o be p rone t o atherosclerosis and coronary heart disease, especially type 2 Diabetes Melitus (T2DM) patient who have higher risk and mortality for cardiovascular risk factor. The Dyslipidemia condition is very common in T2DM as one of the risk factors. Diabetic dyslipidemia is marked by the increased triglyceride (TG), low HDL cholesterol (HDL-C), and increased small dense LDL and apolipoprotein B. Therefore the aim of this study i s to assess the d ifferential and correlation between Atherogenic Index o f Plasma (AIP), ratio of small dense low density lipoprotein (sdLDL)/ lecithin cholesterol acyl transferase (LCAT) and ratio of sdLDL/cholesteryl ester transfer protein (CETP) of controlled and uncontrolled T2DM.
METHODS:
This study was observational with cross sectional design. In total of 72 patients with T2DM consist of 36 controlled and 36 uncontrolled, participated in this study. The serum TG, HDL-C, sdLDL, L CAT and CETP were examined in their relationship with to T2DM risk.
Introduction
In individuals with T2DM, metabolic syndrome, and the combined dyslipidemia, c ardiovascular risk is increased by a clustering of risk factors such as abdominal obesity, impaired fasting glucose, increased blood p ressure, low H DL cholesterol, increased triglyceride, and an increased i n small dense L DL particles. The current increase in the incidence of T2DM in the population perhaps poses the most urgent cardiovascular risk. Although insulin resistance is crucial to the pathogenesis of the disease, the associated atherogenic lipoprotein phenotype considerably enhances the risk. Hence there i s an ongoing intense search for a medication capable M ethods PATIENTS This was observational study with c ross sectional design, with two groups a s controlled and uncontrolled T2DM. W ritten consent f rom subjects o r patient's family received before subjects were enrolled in this study.
MEASUREMENTS OF BIOCHEMICAL MARKERS
All venous blood samples, and the s erum was immediately separated by centrifugation and stored at -20OC until use. Serum triglyceride levels were measured by GPO-PAP using the kits from Roche Diagnostic, Mannheim, Germany. S erum H DL cholesterol levels were measured by homogenous from Daiichi pure chemical, T okyo, Japan. S erum sdLDL levels were measured by homogenous from For each run of serum triglyceride and HDL-C, sdLDL, LCAT and CETP controls were included in the assays, and all results were within acceptable ranges. In our laboratory, the intraday imprecisions for all assays were lied between 0,35 % -4,1 %.
STATISTICAL ANALYSIS Statistical analysis were performed with SPSS for windows ver. 11.5. Univariate analysis were performed to calculate mean, maximum and minimum value and SD. Comparison of AIP, ratio of sdLDL/LCAT and ratio (sdLDL/CETP) levels between cases and control group were analyzed using Mann-Whitney nonparametric test. Spearman correlation statistics were used to determined the correlation among the various variables. The r elationship between was AIP, ratio (sdLDL/LCAT) and ratio (sdLDL/CETP) determined using crosstabs test to obtain OR and 95% CI.. Table 1 shows mean values and SDs of BMI (Body Mass Index), waist circumference, smoker, exercise and the measured biomarkers between controlled and uncontrolled T2DM. They r eveal significance differences of fasting glucose (p < 0. of modifying the atherogenic lipid p rofile a s well as lowering glucose. Atherogenic index o f plasma (AIP) is a new sign of atherogeneity since the AIP is related directly to the atherosclerosis risk. AIP is ratio calculated as log (TG/HDL-C). Small dense LDL is related to the atherogenic lipoprotein profile. LCAT and CETP are closely related to the reverse cholesterol transport mechanism, especially in esterification and transfer of mature HDL formation. Table 3 show the results of association analysis using crosstabs method between AIP, (sdLDL/LCAT) ratio and (sdLDL/CETP) ratio with uncontrolled T2DM.. There is evidence for significant association between AIP and ratio (sdLDL/CETP) (OR = 4; 95%; C.I : 1,501-10,658, p = 0,006) in uncontrolled T2DM. This study was conducted with 72 participants that were divided into two groups. Control group consist of 36 patients that with A1c value ¬< 8%, while 36 patients from case group had A1c value >8%. A1c was used in the study as the control and case group determinant, since increase in A1c has strong relationship with the presence of micro-vascular and macro-vascular complication i n DM patients. (1). Cohort study from United Kingdom Diabetes Study (UKPDS) on 2060 DM patients in The Atherosclerosis Risk in Communities that had been followed up for 10 years showed a 25% decline (p=0.0099) in the risk of cardiovascular and a 16 % decline in myocardial infarction (p=0.05) in intensive-treated g roup with A1c limit = 7% compared with conventional-treated group with A1c limit = 7.9% (1).
Results

Discussion
Comparison o f AIP value between controlled and uncontrolled T2DM was 0.42 + 0.22 and 0.65 + 0.28 in mean + standard deviation. The difference of two groups was p<0.001. Similar result was obtained by a cohort study in 1433 patients with various risk of atherosclerosis including T2DM, hypertension and dyslipidemia, which showed that AIP had significant correlation (r = 0.803) (2) , that the group of controlled T2DM will certainly had higher risk of atherosclerosis than the controlled T2DM group.
Ratio of sdLDL/LCAT between controlled and uncontrolled T2DM group are 0.07 + 0.05 and 0.09 + 0.06 i n mean value + standard deviation. The difference of two groups ratio was not significant (p = 0.124). It meant that the ratio of sdLDL/LCAT in the uncontrolled group was higher than the controlled T2DM group. These findings were explainable by a study of small dense LDL by Physicians Health Study with 266 male subjects with fatal and no fatal CHD for 7 years that indicated significant comparison with controlled group (p< 0.001) and relative risk of 1.38. Therefore, LDL size was a strong predictor for CHD (3), or in other words small dense LDL was pro-atherogenic. On the other hand, LCAT was anti-atherogenic and played role in the estherification of free cholesterol in the circulating plasma lipoprotein. Free LCAT was not found in plasma but it was bound to HDL Cholesterol (4). It caused the ratio of sdLDL/LCAT in the study gave no significant result.
Comparison of the ratio of sdLDL/CETP between controlled DM and uncontrolled DM group was 13.31 + 10.01 and 18.52 + 12.37 in mean value + standard deviation. The difference of two groups ratio was not significant, with p = 0.054. It meant that the ratio of sdLDL/CETP in uncontrolled group is higher than controlled T2DM. This finding was explainable by a study of small dense LDL by Quebec Cardiovascular Study which included 2,103 people for 5 years, where small dense LDL had significant correlation with CHD 
by excluding the other risk factors like TG, Apo B and HDL-C, they got odds ratio of 2.5 (p < 0.08) (5). Meanwhile, CETP played role in the change of LDL I/II to LDL III. Besides, CETP acted as the mediator in the transformation of cholesterol ester rich-LDL, and together with the next action by HL, induced the lipolysis of triglyceride rich-LDL to form small dense LDL (6) .
Distribution of AIP value against the AIC value with statistical analysis of bivariat correlation showed correlation with r = 0.428 (p = <0.001). Whereas, using partial correlation analysis by controlling the other factors i.e. sdLDL, LCAT and CETP we got a significant correlation between A1c and AIP (r = 0.392, p < 0.01). The explanation was that hypertriglyceridemia was the primary dyslipidemia disorder i n individuals with type 2 DM. Epidemiology study showed that hypertriglyceridemia was t he risk factor o f CVD in T2DM. It has been known that triglyceride-rich lipoprotein (VLDL and LDL) is atherogenic, however the association with CHD was caused by the presence of negative correlation between hypertriglyceridemia and decrease in HDL value, and increase in small dense LDL in T2DM patients and insulin resistance syndrome (central obesity) (7, 8) .
Distribution value t he ratio of sdLDL/LCAT against the A1c value. Statistical analysis of bivariat correlation showed correlation with r = 0.213 (p = 0.072). Whereas, using partial correlation analysis by controlling the other factors i.e. AIP and CETP, we obtained a weak and insignificant correlation between the ratio of sdLDL/LCAT and A1c (r = 0.190, p = 0.266). Several case-control studies indicated that small dense LDL correlated with the atherogenic lipoprotein profile, which included the elevation of triglyceride in plasma, Apo B and a decline in HDL-Cholesterol (9) . High concent of small dense LDL correlated with the increase in the risk of CHD 3-7 times without taking note of total LDL level in blood circulation. High consent of small dense LDL was generally found in patients with elevated triglyceride level but low HDLCholesterol level. Small dense LDL was rarely found in individual with triglyceride < 1.0 mmol/l, but in triglyceride > 2.0 mmol/l (6) .
LCAT facilitated the RCT process and modulated the atherosclerosis p rogression (4). L CAT activity declines significantly as much a s 24 -50% in individuals with CHD (10) but in plasma LCAT was bound to HDL (11) . From the result of this study, it could be explained that LCAT couldn't directly describe the level of atherogenicity in the subjects of study, despite being ratio with small dense LDL, using both bivariat and partial correlation analysis.
Distribution of the ratio value of sdLDL/CETP against the AIC value. Bivariat correlation analysis revealed a correlation with r = 0.169 (p=0.155). Whereas, using partial correlation analysis, with AIP and LCAT as the controlling factors, we obtained a weak and insignificant correlation between the ratio of sdLDL/CETP and AIC (r=0.011, p=0.926). These results were explainable that CETP played r ole in LDL and HDL remodeling to be smaller particles. This activity in plasma resulted in an increase in the level of triglyceride, LDL and HDL cholesterol. But as LCAT, CETP couldn't directly illustrate the level of atherogenicity in the subjects of this investigation, despite being ratio against small dense LDL, using bivariat or partial correlation analysis.
Analysis of the correlation of AIP level with the occurrence of uncontrolled and controlled T2DM. We used the descriptive analysis of crosstabs to analyze the correlation of the level of AIP with the occurrence of uncontrolled T2DM. Before performing t he crosstabs analysis, we determined a cut-off point of AIP using the frequency analysis (tertile), and we obtained the value of 0.53 as the cut-off point. This value was used to categorize the subjects into 2 groups namely high risk group (AIP ≥ 0.53) and low risk group (AIP < 0.53). The analysis showed that the level of AIP correlated significantly with the uncontrolled T2DM (p = 0.004*).
Analysis o f the correlation o f the ratio of sdLDL/LCAT with the occurrence of controlled and uncontrolled T2DM. We obtained the value of 0.064 as the cut-off point, to categorize the subjects into the high risk group ratio of sdLDL/LCAT ≥ 0.064 and low risk group ratio of sdLDL/LCAT < 0.064. The results showed that the ratio of sdLDL/LCAT didn't significantly correlate with the occurrence of uncontrolled T2DM (p = 0.637). it could be explained that LCAT played role as the main enzyme in the estherification o f free cholesterol contained in the circulating plasma lipoprotein, where LCAT in plasma bound to HDL and thus either LCAT itself or being ratio with sdLDL didn't show significant correlation with uncontrolled T2DM.
Analysis of the correlation of the ratio of sdLDL/ CETP with the occurrence of uncontrolled T2DM as case and controlled type 2 DM as control. We obtained the value of 12.99 a s the cut-off point, and t his value was used to categorize the high risk group ratio of sdLDL/ CETP ≥ 12.99 and low risk group ratio of sdLDL/ CETP < 12.99. The analysis revealed that the ratio of sdLDL/CETP correlated significantly with the occurrence of uncontrolled DM (p = 0.004*). It might be caused by the role of CETP in the transformation of LDL I/II to be LDL III. Besides, CETP acted as the mediator in the transformation of cholesterol ester rich-LDL, and together with the next action by HL, lipolysis triglyceride rich-LDL to form small dense LDL (6) .
To analyze the interaction between free variables (AIP, ratio of sdLDL/LCAT and ratio of sdLDL/ CETP and the occurrence of T2DM, we performed the logistics regression analysis. The results showed that AIP (p = 0.006), ratio of sdLDL/LCAT (p = 0.638) and ratio of sdLDL/CETP (p = 0.0060). The complete results could be seen in table 8, which showed that the OR value of AIP is 4 (95 % CI; 1.501-10.658), which meant that individuals with AIP ≥ 0.053 had the 4-fold risk compared to individuals with AIP < 0.053 against the occurrence of uncontrolled T2DM.
The variable ratio of sdLDL/LCAT had the OR value of 1.25 (95 % CI; 0.495 -3.151) which meant that individuals with ratio of sdLDL/LCAT ≥ 0.069 had a 1.25-fold risk compared to individuals with ratio of sdLDL/LCAT < 0.068 against the occurrence of uncontrolled T2DM.
The variable ratio of sdLDL/CETP had the OR value of 4 (95 % CI; 1.501 -10.658) which meant that individuals with sdLDL/ CETP ≥ 12.99 had a 4-fold risk compared to individuals with the ratio of sdLDL/ CETP < 12.99 against the occurrence of uncontrolled T2DM.
The results of logistics regression analysis showed that the variable of AIP and ratio of sdLDL/CETP had the better predictive value than the ratio of sdLDL/ LCAT against the occurrence of uncontrolled T2DM.
The phenomena that AIP value ≥ 0.053 had 4-fold risk than AIP < 0.053 and the ratio of sdLDL/CETP ≥ 12.99 had 4-fold risk than the ratio < 12.99 could be explained that i n the uncontrolled T2DM g roup, a dyslipidemia diabetes took place and was worse than in controlled T2DM. CETP could be both pro-atherogenic and anti-atherogenic. This was associated with a research where administer of synthetic CETP inhibitor would increase the HDL level and reduce atherosclerosis in experimental animals. It had also been reported that patients with CETP deficiency i n Japan had a very high HDL level (12) . Most experimental evidences in animals showed the pro-atherogenic role of CETP and supported the idea that the inhibition of CETP would be anti-atherogenic (13, 14) . Thus, if CETP was being ratio with small dense LDL which was also pro-atherogenic, the value would show a significant correlation with the uncontrolled T2DM.
Conclusion
This study showed that the AIP and ratio of small dense LDL/CETP had a significant correlation with the uncontrolled T2DM. The AIP and ratio of small dense LDL/CETP increase was found a t the uncontrolled T2DM to be 4 times greater than the controlled T2DM.
